Introduction
In some recent years, I have been interested in the problems of space and time.
My main point was that the concepts of space and time which have been adopted until now are too narrow for philosophical as well as scientific investigation. I first proposed to adopt a more general framework for temporal phenomena, which I called "aevum"1) . Actually the concept of aevum was often discussed among mediaeval scholastic philosophers, from a somewhat different point of view. I extended the idea to the framework of space-time and called it "ionity"2).
Being originally a physicist, my intention was to apply this framework first to theoretical physics, including relativity, quantum mechanics and cosmology from a philosophical point of view3). Recently, however, I feel that, in order to develop and apply the concept of "ionity"
, both physically and philosophically, it is necessary and important to have full analysis of discussions which were hitherto carried out concerning space and time4).
This is the first motivation to write the present article. Secondly, in present day cosmology, many discussions are going on on so called "grand unified theory (GUT)" . There, dimension of spaces used for construction of the theory are much larger than the conventional four dimensional space-time5).
In order to investigate the theory as well as the conclusions coming out from the theory from the philosophical point of view, it is necessary to explore the problems more understandable to the philosophers.
On the other hand, philosophers, too, should make effort to understand the language used by physicists.
I feel that now it is worthwhile to start this kind of discussion, because cosmology, including discussions on "GUT"6), has been sufficiently developed to call serious attention of philosophers7). This is my second motivation for this article.
Lastly, I want to expose my own idea on philosophical problems concerning space and time more precisely, based on my general attitude, namely, realistic point of view.
In Chapter l, general status of the problems on space and time is described. In First of all, if relative velocities of objects of the system are slow comparing with that of light, the classical framework of space and time is quite sufficient for consistent description of phenomena. Moreover, mathematically speaking, classical framework is a limiting case of relativistic case, if velocity of light is going to infinity. As mentioned above, traditional philosophical considerations of space and time were exclusively carried out around classical phenomena. New framework can be considered as a generalization of classical framework, therefore, its philosophical considerations should also go along this line of generalization of traditional consider ations. Recently, however, discussions are going on on higher dimensional spaces, which are combination of Euclidian and interior spaces 12 . Question can be raised on the philosophical status of these combined higher dimensional spaces. Hardly any discussion is found on this question yet. I find this question is highly important and interesting from a philosophical point of view.
So called GUT, where these kinds of higher dimensional spaces are introduced, is still in the process of developing, but as I mentioned before, we should pay serious attention on its development13). Main reason for it, at least for myself, is that GUT covers the whole history of the universe, and the whole range of the universe, and that it makes use of the theory of elementary particles, which is the theory of the microscopic world. Therefore it approaches also the very limit of the smallest world of phenomena, both in space and time 14). This situation makes us more challenging to make philosophical investigation on the problem on space and time.
As for the problems related to present day physics, the problem of vacuum should be discused in detail.
With the development of quantum field theory, physical space is no more empty space, but filled with "physical field", or even if there is no field, it can be "vacuum", which can be polarized 15). This problem can be combined with the classical problem of physical vs. mathematical space in classical physics16).
The complex problem on time in general relativity and cosmology calls our attention.
As mentioned before, we should be very precise and careful to discuss problems in this context17). Related problems on time are those of biological systems, including the human body18). We find interesting articles on it, both psychological, and biological points of view. This can be done from the cosmological point of view, too.
Configuration and/or phase-space in analytical, or statistical mechanics is also a matter of interesting discussion, because it can be combined with the problems in quantum mechanics, especially that of the famous Einstein-Podolsky-Rosen paradox19).
These are the problems which should be taken up in this and the following articles. In the following chapters analysis of these problems will be taken up. Chapter 2 Before we start to investigate the epistemological problems in general, we would like to resume briefly the fundamental argument on existence of the outer world as well as ourselves from our point of view of critical realism.
(For the following argument, I owe the lecture notes of Prof. J. de Vries20).) We start from our conviction on existence of the outer world and ourselves based on "naive realism". As mentioned before, in our daily life, we do not doubt the existence of them, and through innumerable confirmation, we have conviction on their existence.
However, as it is a "naive" conviction, it has no rigorous proof, nor capacity to refute objections from critical argument against it. Therefore, it is necessary to construct the argument to support the conclusion from critical realistic point of view.
To do this, we first confirm the existence of myself, as evident.
We adopt this attitude, following Augustinus21) rather than Descartes22), because the former is much more rigorous in his argumentation on this evidence than the latter, without saying that the former is much earlier in the history of. thought than the latter.
The next step is the acceptance of the principle of efficient causality. To accept the universal validity of this principle, we need some detailed argumentation.
I leave the argumentation to another article23).
Using the principle of efficient causality, we proceed to the acceptance of existence of entities of the outer world. After this analysis of the conviction of the existence of the outer world in general, we proceed to the analysis of the particular objects in question, i.e. that of space and time.
As mentioned before, we have naive conviction on space and time as the framework of the constellation of the outer world. In philosophical analysis of naive conviction of the outer world, we simply used the naive conviction on space and time without further analysis. Now we proceed to do this analysis24).
On each individual entity in the outer world we labelled, through common sense and memory, space and time "coordinates", not in mathematical rigorous sense, but in naive realistic sense. This labelling of each individual entity in ourselves, is not causal from the outer world, as in the case of existence itself of individual entity. In the latter case, we concluded the existence as cause of change in ourselves as effect, using the principle of efficient causality. Whereas this labelling comes from something innate in ourselves. This subjective element on labelling can not be denied. By reflection on this situation, we recognize the existence of this labelling in ourselves in epistemological sense. 
